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(57)Abstract: 

PURPOSE: To provide a driver for a motor operated vehicle in 
which a large torque is generated in a low speed range and a 
high speed rotation is performed. 

CONSTITUTION: A rotary shaft 7 is so thrustfully supported as 
to generate an axial relative displacement between a rotor 3 and 
a stator 2 of a DC motor. A centrifugal governor mechanism 10 
for so driving the shaft 7 as to reduce an opposed area between 
a rotor pole 16 and a stator pole 13 upon rising of a rotating 
speed of a wheel 9 is provided. Generated torque is increased at 
the time of a low speed to increase a maximum rotating speed 
at the time of a high speed by regulating an effective magnetic 
flux amount crossing an armature winding 12 in response to a 
vehicle speed by the mechanism. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The driving gear both for a motor car characterized by providing a magnetic-flux 
accommodation means to adjust the amount of effective magnetic flux which interlinks the wheel of a 
car to the armature winding of said motor in the driving gear both for a motor car which carries out a 
rotation drive by making a direct current motor into a driving source. 

[Claim 2] It is the driving gear both for a motor car according to claim 1 which said direct current motor 
has the structure where a rotator magnetic pole and a stator magnetic pole counter in the direction of a 
path, and consists of a thrust device in which the relative variation rate of the direction of an axis is 
produced between the rotator of this motor, and a stator so that said magnetic-flux accommodation 
means may change the opposed face product of the rotator magnetic pole of said motor, and a stator 
magnetic pole. 

[Claim 3] It is the driving gear both for a motor car according to claim 2 which the revolving shaft of 
said rotator is combined with this wheel in the condition that only the variation rate to the direction of 
an axis is permitted between said wheels, and consists of a centrifugal centrifugal-spark-advancer style 
which drives said revolving shaft so that said thrust device may decrease the opposed face product of 
said rotator magnetic pole and stator magnetic pole with the rise of the rotational speed of said wheel. 
[Claim 4] Said thrust device is a driving gear both for a motor car according to claim 2 which consists of 
an actuator to which the variation rate of said stator is made to carry out in the direction of an axis so 
that the output signal of a speed detection means to detect the rotational speed of a motor may be 
followed and the opposed face product of the rotator magnetic pole of said motor and a stator magnetic 
pole may be decreased with the rise of rotational speed. 

[Claim 5] Said thrust device is a driving gear both for a motor car according to claim 2 which consists of 
a manual operation member connected with the stator of said motor, and a manual operation device to 
which the variation rate of said stator is made to carry out in the direction of an axis so that the 
opposed face product of the rotator magnetic pole of said motor and a stator magnetic pole may be 
changed by actuation of this manual operation member. 

[Claim 6] It is the driving gear both for a motor car according to claim 1 which said direct current motor 
has the structure where a stator magnetic pole and a rotator magnetic pole counter in the direction of 
an axis, and consists of a thrust device in which a relative change of the direction of an axis is produced 
between said rotators and stators of this motor so that said magnetic-flux accommodation means may 
change the gap between the rotator magnetic pole of said motor, and a stator magnetic pole. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the driving gear both for a motor car which carries out 
the rotation drive of the wheel of the car which makes a direct current motor a driving source. 
[0002] 

[Description of the Prior Art] The driving gear both for a motor car which was made to carry out the 
rotation drive of the wheel of this car by making into a driving source the direct current motor which 
operates by DC power supplies, such as a dc-battery carried in the car, is known. 
[0003] There are some which are used for the electromotive car indicated by JP,3~128789,A as this 
conventional kind of a driving gear. The effectiveness of a motor makes the rotational speed of a wheel 
change gears automatically, where the rotational frequency of the predetermined range near the 
rotational frequency which becomes max is maintained, and enables it to mitigate the motor load at the 
time of low-speed rotation of a wheel in this driving gear by transmitting rotation of a motor to a wheel 
through the driving mechanism which has an automatic centrifugal clutch and a belt type automatic 
transmission. 

[0004] Moreover, the wheel in motor which was developed as an object for electric vehicles and which 
made the motor for a drive build in a wheel as a thing is reported (the 1992 motor technical symposium 
"the wheel in motor for electric automatic persons"). This motor is the brush loess direct current motor 
of the outer rotor structure where the rotator which constitutes a permanent magnet field rotates the 
outside of the stator which has an armature winding, it is incorporated into a wheel, a direct tire is 
attached in that rotator, and that drive current is controlled by the motor controller and the inverter. 
[0005] 

[Problem(s) to be Solved by the Invention] In the driving gear both for a motor car, big generating torque 
is needed at the time of the low-speed transit at the time of start of a car and a climb etc. Moreover, at 
the time of flat-ground stationary transit, although generating torque may be comparatively small, it is 
required that high-speed operation should be possible. 

[0006] They are [ magnetic flux / which interlinks the applied voltage of an armature winding to V, and 
generally interlinks the number of turns of N and an armature winding for rotational speed to n and an 
armature winding in a direct current motor / armature current / phi and ] T and a comparison constant 
about R and generating torque in resistance of i and a coil K1, K2, and K3 When it carries out V=K1 Nn 
phi+Ri It reaches. T=K2 iphi — (1), 

******(ing), an output P and effectiveness eta serve as P=K3 NT and eta=P/Vi, respectively. The 
property of an output P and the generating torque tau over the rotational speed N of a motor changes 
with flux linkages phi of an armature winding. 

[0007] For drawing 8 , the magnitude of the flux linkage phi of an armature winding is phi 1, respectively. 
And it is the mimetic diagram (in the case of phi 2, effectiveness eta is shown) having shown the 
rotational sp ed N of a motor, and an output P and relation with the generating torque T about the case 
wher it is phi 2 (phM > phi 2). As shown in this drawing, it is the large value phi 1 about the flux linkage 
of an armature winding. If it selects It is the small value phi 2 about a flux linkage so that high-speed 
rotation may no longer be obtained and necessary generating torque may be acquired conversely also in 
a high-speed region, although generating torque in a low-speed area can be enlarged. When it selects, it 
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becomes impossible to acquire big generating torque in a low-speed area. 

[0008] Since the conventional driving gear used for the electromotive car indicated by JP,3-128789,A 
operated where the rotational frequency of the predetermined range near [ where the effectiveness of a 
motor becomes max ] the rotational frequency is maintained, its effectiveness of a motor is good, and 
although a wheel could make generate big torque at the time of the low speed of a car since the wheel 
was driven through the belt type automatic transmission, it had the problem that where of decline in the 
effectiveness by the driving mechanism arises. Moreover, in this driving gear, since an automatic 
transmission was needed, it was unavoidable that cost becomes high. 

[0009] Next, in the conventional driving gear which made the motor for a drive build in a wheel, although 
the efficiency of transmission was good since the direct drive of the wheel was carried out with the 
motor, when generating torque required to a low-speed area was acquired, the motor of a big output 
was needed, and there was a problem that a motor became large-sized. Moreover, although control was 
made possible in this conventional driving gear to the rotational-speed field which exceeded the rated 
speed by performing field-weaking control using a control circuit, there was a problem that effectiveness 
got remarkably bad and the drive current of a motor became larger than the time of a stationary, in the 
rotational-speed field beyond a rated speed. 

[0010] The purpose of this invention is to offer the driving gear both for a motor car which also enabled 
high-speed operation while enabling it to acquire big generating torque by the low-speed area, without 
using an automatic gear change device or large-sized-izing a motor. 
[0011] 

[Means for Solving the Problem] This invention is a driving gear both for a motor car which carries out 
the rotation drive of the wheel of a car by making a direct current motor into a driving source, and in 
this invention, it establishes a magnetic-flux accommodation means to adjust the amount of effective 
magnetic flux interlinked to the armature winding of a motor in order to attain the above-mentioned 
purpose. 

[0012] When using the thing of the structure where a rotator magnetic pole and a stator magnetic pole 
counter in the direction of a path, as a direct current motor, the thrust device in which the relative 
variation rate of the direction of an axis is produced between the rotator of a motor and a stator so that 
the opposed face product of the rotator magnetic pole of a motor and a stator magnetic pole may be 
changed can constitute the above-mentioned magnetic-flux accommodation means. 
[0013] The centrifugal centrifugal-spark-advancer style which drives a revolving shaft so that the 
opposed face product of a rotator magnetic pole and a stator magnetic pole may be decreased with the 
rise of the rotational speed of a wheel can constitute the above-mentioned thrust device. In this case, 
this revolving shaft is combined with a wheel in the condition that the variation rate to the direction of 
an axis is permitted between the revolving shaft of the rotator of a direct current motor, and a wheel. 
[0014] The above-mentioned thrust device is controlled by the output signal of a speed detection 
means to detect the rotational speed of a motor again, and the actuator to which the variation rate of 
the stator is made to carry out in the direction of an axis so that the opposed face product of a rotator 
magnetic pole and a stator magnetic pole may be decreased with the rise of rotational speed can also 
constitute it. 

[0015] The manual operation device to which the variation rate of the stator of a motor is made to carry 
out in the direction of an axis so that the opposed face product of the rotator magnetic pole of a motor 
and a stator magnetic pole may be changed again by actuation of the manual operation member 
connected with the stator of a motor and this manual operation member can also constitute the above- 
mentioned thrust device. 

[0016] When the structure where a stator magnetic pole and a rotator magnetic pole counter in the 
direction of an axis uses as a motor, the thrust device in which the relative variation rate of the 
direction of an axis is produced between the rotator of this motor and a stator so that the gap between 
a rotator magnetic pole and a stator magnetic pole may be changed can constitute the above- 
mentioned magnetic-flux accommodation means. 
[0017] 

[Function] If the amount of effective magnetic flux which interlinks the wheel of a car to the armature 
winding of the direct current motor which carries out a rotation drive is adjusted with a magnetic-flux 
accommodation means, it becomes possible to adjust the rotational frequency output characteristics of 
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this motor according to the size of the amount of effective magnetic flux, it can enlarge generating 
torque at the time of a low speed, and can make high the maximum ngine speed which can reach at the 
time of a high speed. 

[0018] If the thrust device in which the relative variation rate of the direction of an axis is produced is 
established between the rotator of this motor, and a stator and it changes the opposed face product of 
a rotator magnetic pole and a stator magnetic pol according to this thrust device in using the direct 
current motor which has the structure where a stator magnetic pole and a rotator magnetic pole 
counter in the direction of a path, the amount of effective magnetic flux interlinked to an armature 
winding according to the magnitude of the opposed face product can be adjusted. 
[0019] If the centrifugal centrifugal-spark-advancer style which drives a revolving shaft constitutes a 
thrust device so that the opposed face product of a rotator magnetic pole and a stator magnetic pole 
may be decreased with the rise of the rotational speed of a wheel, this amount of effective magnetic 
flux can be adjusted so that the amount of effective magnetic flux interlinked to an armature winding 
with the rise of rotational speed may decrease. Therefore, at the time of a low speed, the amount of 
effective magnetic flux can be made [ many ], generating torque of a motor can be enlarged, the amount 
of effective magnetic flux can be made small with the rise of rotational speed, the maximum shaft speed 
which can reach can be made high, and it becomes possible to operate a motor near the horsepower 
output in each rotational speed. 

[0020] Also when the actuator to which the variation rate of the stator is made to carry out in the 
direction of an axis constitutes the above-mentioned thrust device so that the opposed face product of 
a rotator magnetic pole and a stator magnetic pole may be decreased with the rise of the rotational 
speed of a motor, generating torque can be enlarged in a low-speed field, and the maximum shaft speed 
which can reach can make high in a high-speed field by adjusting this amount of effective magnetic flux 
so that the rise of rotational speed may be decreased with the amount of effective magnetic flux 
interlinked to an armature winding. 

[0021] If the manual operation device to which the variation rate of the stator of a motor is made to 
carry out in the direction of an axis is used as the above-mentioned thrust device so that the opposed 
face product of the rotator magnetic pole of a motor and a stator magnetic pole may be changed, 
according to the vehicle speed corresponding to the rotational speed or this rotational speed of a motor, 
the amount of flux linkages of an armature winding can be adjusted by manual operation. 
[0022] In using the direct current motor of the structure where a stator magnetic pole and a rotator 
magnetic pole counter in the direction of an axis According to the thrust device in which the relative 
variation rate of the direction of an axis is produced between the rotator of this motor, and a stator so 
that the gap between a rotator magnetic pole and a stator magnetic pole may be changed When the 
above-mentioned magnetic-flux accommodation means is constituted, the amount of effective magnetic 
flux which the magnetic reluctance of this gap is changed and is interlinked to an armature winding can 
be changed by changing the gap between a rotator magnetic pole and a stator magnetic pole according 
to this thrust device. 
[0023] 

[Example] Drawin g 1 is what showed the structure of the 1 st example of this invention, and it makes the 
variation rate of the revolving shaft of the rotator of a motor carry out in the direction of an axis 
according to the thrust device which consists of a centrifugal centrifugal-spark-advancer style, and he 
is trying to adjust the amount of effective magnetic flux interlinked to an armature winding in this 
example by decreasing the rise of the rotational speed of a wheel with the opposed face product of the 
stator magnetic pole and rotator magnetic pole which counter in the direction of a path. 
[0024] As for the bearing to which the direct current motor with which 1 consists of a stator 2 and a 
rotator 3, motor housing which 4 consists of casing 5 and covering 6, and holds a motor 1 , and 7 support 
a revolving shaft 7 to the revolving shaft of a rotator 3, and 8 supports it to casing 5, and 9, in this 
drawing, a wheel and 10 are centrifugal centrifugal-spark-advancer styles. 

[0025] The direct current motor 1 of this xample is the brushless motor of outer rotor structure, a 
stator 2 consists of a stator core 1 1 which mad th 3n piece (n is 4 at an integ r) salient pole section 
project from the annular yoke section to a radial, and an armatur winding 12 constituted by carrying 
out three-phase-circuit connection of the coil wound around each salient pole section of this stator 
core, and the periphery side edge section of each salient pole section serves as the stator magnetic 
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pole 13. The three-phase-circuit output terminal of an armature winding 12 is connected to the output 
terminal of the below-mentioned inverter circuit. The rotator 3 consists of what attached the permanent 
magnet 15 in the peripheral wall section inner circumference of the cup-like flywheel 14 mostly. A 
permanent magnet 15 is magnetized in the direction of a path, and forms the rotator magnetic pole 16 of 
the stator magnetic pole 13 and 2n pole which counters in the direction of a path. A boss 17 is formed 
in the center of the bottom wall section of a flywheel 14, this boss 1 7 is attached in the end of a 
revolving shaft 7, and the rotator 3 is attached in the revolving shaft 7. 

[0026] Casing 5 consists of a light alloy etc., has the cup-like section 18 and a bearing support 19, and 
is supporting the revolving shaft 7 by the bearing 8 fitted in the bearing support 19. This casing 5 is 
being fixed to the car body of the car which is not illustrated. 

[0027] Covering 6 consists of a light alloy etc., it has the cup-like section 20 and the stator attachment 
section 21 prepared in the bottom wall center section of this cup-like section, and the stator core 11 is 
attached in the stator attachment section 21 according to **** 22. Where the opening side of each 
cup-like section 18 and 20 is compared, it is mutually combined by **** (not shown), and the direct 
current motor 1 will be covered with both the cup sections 18 and 20 by casing 5 and covering 6. 
[0028] In order to detect the angle-of-rotation location of the magnetic pole of a rotator 3, the magnet 
23 for rotator location detection which fixed on the periphery of the boss 17 of a rotator 3, and three 
rotator location sensors 24 which consist of hall devices attached in the annular section of a stator core 
1 1 at intervals of 120 degrees so that this may be surrounded are formed. 

[0029] Bearing 8 is constituted by two ball bearings 25 and the sleeve 26 arranged in the meantime, and 
is supporting the revolving shaft 7 possible [ sliding of the direction of an axis ] free [ rotation ]. 
[0030] The wheel 9 consists of a tire 28 with which the periphery of a rim 27 and this rim was equipped. 
A body 29 is fixed to the center section of the rim 27, and fitting of this body 29 is carried out to the 
revolving shaft 7 through the spline 30. Thereby, the revolving shaft 7 and the wheel 9 of each other are 
combined in the condition that only the variation rate of the direction of an axis is permitted, between 
the revolving shaft 7 and the wheel 9. The fender 31 mostly formed in the shape of a cup in the 
condition of surrounding a body 29 is fixed to the field by the side of the bearing 8 of a rim 27, and the 
centrifugal-spark-advancer covering 32 is attached in the fender 31 of a rim 27, and the field of the 
opposite side in the condition of surrounding the centrifugal centrifugal-spark-advancer style 10. 
[0031] The flange section 33 which the centrifugal centrifugal spark advancer device 10 fixed in the 
location of the other end approach of a revolving shaft 7, The centrifugal weight 34 of the pair to which 
press one field of the flange section 33 and the variation rate of the revolving shaft 7 is made to carry 
out in the direction of an arrow head of illustration when this flange section 33 is approached, it is 
supported free [ rotation ] near the center section of the rim 27 of a wheel and a centrifugal force acts, 
It is constituted by the spring 35 which oppresses the field of another side of the flange section 29, and 
energizes a revolving shaft 7 in the direction opposite to the direction of an arrow head of illustration. 
[0032] If the variation rate of the direction of an axis is produced by the centrifugal centrifugal-spark- 
advancer style 1 0 between a revolving shaft 7 and a wheel 9, the opposed face product of the stator 
magnetic pole 13 and the rotator magnetic pole 16 will change, and the amount phi of effective magnetic 
flux interlinked to an armature winding 12 will change. Rotational speed NL predetermined in the 
rotational speed N of a wheel 9 The variation rate of the direction of an axis of a revolving shaft 7 is 
regulated so that the center position of the direction of an axis of the rotator magnetic pole 1 6 may be 
maintained in the following within the limits by the condition (it sets to drawing 1 and is the condition of 
x= 0) of being mostly in agreement with the direction center position of an axis of the stator magnetic 
pole 13, and in this condition, the amount phi of flux linkages of an armature winding is maximum phiL 
mostly. It has become. Rotational speed NL predetermined in the rotational speed N of a wheel 9 It 
exceeds, and when it goes up, a revolving shaft 7 is made to carry out a variation rate in the direction of 
an arrow head of illustration with the rise of rotational speed by the centrifugal-spark-advancer style 
10. In connection with this, the opposed face product of the stator magnetic pole 13 and the rotator 
magnetic pole 16 decreases, and the amount phi of flux linkages of an armature winding 12 decreases, 
rotational speed — further — going up — predetermined rotational speed NH reaching — the amount 
phi of flux linkages of an armature winding — phiH up to — if it falls, even if rotational speed N rises 
further, the variation rate to the direction of an arrow head of illustration of a revolving shaft 7 will not 
arise — as — the variation rate of a revolving shaft 7 — the amount is regulated. 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_weu_cgLeije 



2005/07/08 



JP f 06-141401,A [DETAILED DESCRIPTION] 



5/9 ^->v • 



[0033] the thing illustrating the relation of the above [ drawing 2 ] — it is — the right half part of this 
drawing (A) — the rotational speed N of a wheel 9, and the variation rate of the direction of an axis of a 
revolving shaft 7 — relation with an amount x — moreover, the left half part of this drawing (A) — the 
variation rat of the direction of an axis of a revolving shaft 7 — the relation between an amount x and 
th amount phi of flux linkages of an armature winding 12 is shown. From these relation, when it asks for 
the rotational speed (therefore, rotational speed of a motor 1) N of a wheel 9, and relation with the 
amount phi of flux linkages of an armature winding, it comes to be shown in drawing 2 (B). The relation 
betw en this rotational speed N and the amount phi of flux linkages of an armature winding is the 
predetermined rotational speed NL and NH. Within the section of a between, the property of a motor 1 
and the centrifugal centrifugal-spark-advancer style 10 is selected so that the output P of a motor 1 
may serve as a peak price mostly. 

[0034] Drawing 3 is what showed the control system for controlling the rotational speed of a direct 
curr nt motor 1, and can use a thing well-known as this control system. In this drawing, it is the 
pot ntiometer by which, as for 36, the accelerator grip of the handle of a car was connected with the 
acc lerator grip 36, as for 37, the moving contact was connected, and direct current voltage was 
impressed to both ends, and the moving contact of a potentiometer 37, the signal (location detecting 
signal of an accelerator grip) acquired between installation, and the phasing signal of the rotator 3 
det cted by the rotator location sensor 24 are inputted into the controller 38. The controller 38 has the 
microcomputer, and determines the duty factor of the current energized to a motor 1 based on the 
output signal of the location detecting signal obtained from a potentiometer 37, and the speed sensor 
which is not illustrated, and determines the phase of the alternating field in an armature winding 12 
based on the output signal of the rotator location sensor 24, and gives the switching signal showing the 
duty factor about each armature winding 1 2, and a phase to the drive circuit 39. 
[0035] In addition, in order to prevent that a high current flows to a motor 1 at the time of start of a 
car, the output signal of the motor current detecting circuit which is not illustrated is inputted into a 
controller 38, and a duty factor is controlled so that the drive current of the motor at the time of start 
does not become excessive by this controller. 

[0036] The drive circuit 39 has the gate drive circuit 40 and the switching circuit 41. A gate drive circuit 
40 is used as a controller 38, and connection of the switching circuit 41 is carried out to the armature 
winding 12 of each phase of a motor 1, respectively. A switching circuit 41 is what carried out parallel 
connection of three pairs of FET (field-effect transistor)42 by which connection was carried out to the 
serial between a dc-battery 43 and touch-down, and diode 44 is formed between the source drains of 

ach FET42, respectively. The gate of each FET42 is connected to a gate drive circuit 40, and the 
source drain connection of FET of each set is connected to the input terminal of the armature winding 
12 of each phase. 

[0037] The drive circuit 39 changes the magnitude of this drive current according to the rotation 
location of the accelerator grip 36 while passing the drive current which makes the armature winding 12 
of a motor 1 produce alternating field by carrying out on-off control of each FET42 based on the 
SUITCHINKU signal which a controller 38 outputs. 

[0038] Drawing 4 is a mimetic diagram for explaining output characteristics in case the duty factor of 
the direct current motor 1 obtained in this example is 100%. The left half part of this drawing shows the 
relation (refer to drawing 2 (B)) between the amounts phi of flux linkages of the armature winding 1 2 
adjusted by the rotational speed N and the magnetic-flux accommodation means (thrust device which 
consists of a centrifugal centrifugal-spark-advancer style 10) of a motor 1. The right half part of this 
drawing showed the rotational speed N of a motor 1, the output P of this motor, and the relation 
betw en the generating torque T. 

[0039] For the curves P (phiL), P (phi 1), and (phi 2) P (phiH) shown with the broken line in drawin g 4 , 
the amount phi of flux linkages of an armature winding 12 is phiL, phi 1, and phi 2, respectively. And the 
output P of the motor 1 at the time of being maintained at one constant value each of phiH (phiL >phi1 
>phi2 >phiH) is shown. For th se output performance diagrams, rotational speed N is NL N1, and N2, 
respectively. When rt reaches and is NH (NL <N1 <N2 <NH), it is a horsepower output Pm mostly. It is 
th becoming property. 

[0040] Moreov r, for the straight lines T (phiL), T (phi 1), T (phi 2), and T (phiH) shown with the chain 
line in drawing 4 , similarly, the amount phi of flux linkages of an armature winding 12 is phiL, phi 1, and 
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phi 2. And the generating torque T of the motor 1 in the case of being one constant value each of phiH 
is shown. As this example showed to the left half part of drawing 4 , for the amount phi of flux linkages 
of an armature winding 12, rotational speed N is NL In the following fields, it is constant value phiL It is 
held and rotational speed N is NH. In the above field, it is constant value phiH. It is held, rotational speed 
— NL from — NH up to — the field of a between — rotational speed N — NL ->N1 ->N2 ->NH it goes 
up — alike — taking — the amount phi of flux linkages — phiL ->phi1 phi2 ->phiH It is adjusted so that 
it may decrease, therefore, the continuous line showed the output P of a motor 1 to the right half part 
of this drawing — as — rotational speed — NL the following fields — Curve P (phiL) — meeting — 
changing — rotational speed — NL from — NH up to — it is maintained in the field of a between by the 
value near the horsepower output Pm of about 1 law. Moreover, rotational speed is NH. In the above 
field, it becomes the property of changing along with Curve P (phiH). Similarly the generating torque T of 
a generator 1 will change in accordance with the characteristic curve shown as the continuous line as 
an envelope of straight lines T (phiL), T (phi 1), T (phi 2), and T (phiH) by the right half part of drawing 
4 . Therefore, as shown in this drawing, while big generating torque is acquired by the low-speed area, 
the property in which high-speed rotation is also possible can be acquired. 

[0041] Drawing 5 is a mimetic diagram for explaining the vehicle speed obtained by the driving gear of 
this example, respectively at the time of the flat-ground transit with the comparatively light transit load 
of a car, and a climb with a large transit load, when operating a motor 1 at duty factor 100%. 
[0042] the output characteristics of the motor which showed the curves P (phiL) and P (phiH) shown 
with the broken line to drawing 4 with this notation in this drawing — corresponding — the amount phi 
of flux linkages of an armature winding — respectively — constant value phiL And phiH it is — the 
relation between the vehicle speed V of a case and the output P of a motor is shown. In drawing 5 , the 
curves P shown as the continuous line are the output characteristics of the motor 1 acquired by this 
example. Moreover, curve L1 shown in this drawing with the chain line And L2 The vehicle speed V at 
the time of flat-ground transit and a climb and relation with the transit load L are shown, respectively. 
[0043] In drawing 5 , the vehicle speed obtained by the driving gear is called for as the vehicle speed in 
the intersection of the output characteristic curve of a motor, and a transit load curve. As shown in this 
drawing, in the driving gear of this example, the vehicle speed at the time of flat-ground transit is set to 
V1 (V1H), and the vehicle speed at the time of a climb is set to V2. on the other hand, the amount phi 
of flux linkages of an armature winding — respectively — constant value phiL And phiH it is — the 
vehicle speed at the time of flat-ground transit is set to V1 L and V1H (V1), respectively, and the vehicle 
speed at the time of a climb is set to V2L and V2H at a case, respectively. If the amount of flux linkages 
of an armature winding is selected to large value phiL (fixed), although the transit property at the time of 
a climb is good, if high-speed transit becomes impossible at the time of flat-ground transit and the 
amount of flux linkages of an armature winding is conversely selected to small value phiH (fixed), 
although high-speed transit in the flat ground is possible, the transit property at the time of a climb will 
worsen. 

[0044] On the other hand, a transit property good also at the time of the time of flat-ground transit and 
a climb will be acquired at the case of the driving gear of this example. 

[0045] D rawin g 6 is what showed the structure of the 2nd example of this invention, in this example, by 
a direct current motor s having the structure where a stator magnetic pole and a rotator magnetic pole 
counter in the direction of a path, making the variation rate of the stator carry out in the direction of an 
axis, and changing the opposed face product of a stator magnetic pole and a rotator magnetic pole 
according to the rotational speed of a motor, he is trying to adjust the amount of flux linkages of an 
armature winding, and the same sign as drawin g 1 is given to the considerable part equivalent to each 
part of drawing 1 . 

[0046] In drawing 6 , a revolving shaft 7 is supported free [ rotation ] by two ball bearings 25 fitted in 
the bearing support 19 of casing 5, and the rotator 3 is attached in the end side of this revolving shaft 7. 
Fitting of the body 29 prepared in the center section of the rim 27 of a wheel 9 is carried out to the 
other end side of a revolving shaft 7, and the wheel 9 is fixed to the revolving shaft 7 with the nut 45. 
[0047] 46 is a stator attachment member and this stator attachment member has the cylinder section 
47 extended in the direction of an axis, and the flange 48 prepared in the end side of this cylinder 
section 47. The cylinder section 47 is supported by the sliding bearing 49 fitted in bearing prepared in 
the bottom wall center section of the cup-like section 20 of covering 6, and a stator 2 ****s it to a 
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flange 48, and it is attached by 22. The stator attachment member 46 is supported by the sliding bearing 
49 in the condition that only the variation rate to the direction of an axis is permitted between coverings 
6. Between the bottom wall section of the cup-like section 20 of covering 6, and the flange 48 of the 
stator attachment member 46, the spring 50 which oppresses this flange 48 and energizes the stator 
attachment member 46 in the direction opposite to th direction of an illustration arrow head is 
arranged. 

[0048] The amount of flux linkages of an armature winding 12 is adjusted by connecting with the other 
end 51 of the stator attachment member 46 the actuator which is not illustrated, making the variation 
rate of the stator attachment member 46 carry out in the direction of an arrow head of illustration with 
a stator 2 with this actuator, and carrying out the variation rate of the opposed face product of the 
stator magnetic pole 13 and the rotator magnetic pole 16. Driving sources, such as a well-known 
sol noid or a torque motor, and the drive circuit which drives this driving source can constitute this 
actuator. This actuator is controlled by the output signal of the rate detector (not shown) which detects 
the vehicle speed corresponding to the rotational speed or this rotational speed of a motor 1 t the 
attraction of the direction of an arrow head of the illustration which increases with the rise of the 
rotational speed of a motor 1 is generated, and the variation rate of the direction location of an axis of a 
stator 2 is carried out to the location where this attraction and the suppression force of a spring 50 
balance. When setting up the property of an actuator and a spring 50 so that relation with the amount 
phi of flux linkages of the armature winding 12 when a stator 2 is made to carry out a variation rate 
according to the rotational speed N and this rotational speed of a motor 1 might become being the same 
as that of the relation shown in drawing 2 (B), the output characteristics of a motor 1 were able to be 
shown in drawing 4 . 

[0049] Although the thrust device to which made it make the variation rate of the stator carry out in the 
direction of an axis with the actuator controlled by the detecting signal of the rotational speed of a 
motor was used in the above-mentioned example, the thrust device to which the variation rate of the 
stator 2 is made to carry out in the direction of an axis by manual operation is also employable. In this 
case, by connecting the stator 2 and manual operation member of a motor 1 with a connection means, 
and operating this manual operation member with hand control, the variation rate of the stator 2 is made 
to carry out in the direction of an axis, and the opposed face product of the rotator magnetic pole 16 
and the stator magnetic pole 13 is changed. For example, the end of the wire as a connection means is 
combined with the grip or lever prepared in the handle of a car as a manual operation member, and the 
other end of this wire is combined with the other end 51 of the stator attachment member 46 (refer to 
drawing 6 ). In this case, by operating a grip or a lever with hand control according to the rotational 
speed of a motor 1 , or the vehicle speed of a car, and making the variation rate of the stator 2 carry out 
in th direction of an axis, the amount of flux linkages of an armature winding 12 can be adjusted, and 
the output characteristics of a motor 1 can be changed. 

[0050] Although the rotator had the outer rotor structure of rotating the outside of a stator, as a direct 
current motor in each above example, what has inner rotor structure can also be used as this motor. 
The stator by which the motor in this case comes to wind an armature winding around each salient pole 
section of the stator core which turned the salient pole section of 3n (n: integer) individual to the 
direction inside of a path, and was made to project from the annular yoke section, The rotator which has 
the rotator magnetic pole of 2n pole which is arranged inside this stator and becomes a periphery from a 
permanent magnet constitutes, and it considers as the structure of making the stator magnetic pole 
formed of the point of each salient pole section of a stator core, and a rotator magnetic pole countering 
in the direction of a path. The device in which the relative variation rate of the direction of an axis is 
produced between a rotator and a stator with the means to which the variation rate of the means to 
which the variation rate of the revolving shaft with which the stator was attached is made to carry out 
in the direction of an axis like the case of said 1 st example (refer to drawing 1 ) or the 2nd example 
(refer to drawing 6 ), or the stator is made to carry out in th dir ction of an axis can be used for the 
thrust device as a magnetic-flux accommodation means to adjust th amount of flux linkages of an 
armatur winding. 

[0051] Drawing 7 is what showed th structure of the 3rd example of this invention, and the magnetic- 
flux accommodation means is constituted from this example by the thrust device in which the relative 
variation rate of the direction of an axis is produced between the rotator of this motor, and a stator so 
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that the gap between the rotator magnetic pole of a motor and a stator magnetic pole may be changed, 
using what has the structure where a stator magnetic pole and a rotator magnetic pole counter in the 
direction of an axis, as a direct current motor. In drawing 7 , the same sign as the sign in drawing 1 is 
given to the considerable part equivalent to each part of drawing 1 . 

[0052] The stator 2 of a motor 1 consists of a stator core 54 which made the salient pole section 53 of 
3n (n: integer) individual project in the direction of an axis from one field of the direction of an axis of 
the yoke 52 of an annular disk type, and an armature winding 12 wound around this salient pole section 
53 in drawing 7 . The 3n piece salient pole section 53 is formed so that it may rank with a hoop direction 
by the equiangular distance, and the point of each salient pole section 53 serves as the stator magnetic 
pole 13. This stator 2 is ****ed in the stator attachment section 21 of covering 6, and is attached by 
22. 

[0053] The rotator 3 of a motor 1 consists of a permanent magnet 56 fixed to the field of the side which 
counters a center section with the salient pole section of the stator core of the disc-like magnetic-path 
configuration member 55 which has a boss 1 7, and this magnetic-path configuration member 55, and the 
permanent magnet 56 constitutes the rotator magnetic pole 16 of 2n pole where it is magnetized in the 
direction of an axis, and a unlike pole is located in a line with a hoop direction by turns. The rotator 
magnetic pole 16 is made to counter through a gap (cap length g) by the stator magnetic pole 13 and 
the direction of an axis. 

[0054] The rotator 3 is attached in the end side of the revolving shaft 7 with which bearing of the sliding 
was carried out in rotation and the direction of an axis by bearing 8 possible, and the other end side of 
this revolving shaft 7 is combined with the wheel 9 in the condition that only the variation rate to the 
direction of an axis is permitted between wheels 9. The thrust device for producing the relative variation 
rate of the direction of an axis between the rotator 3 of a motor 1, and a stator 2 It consists of a 
centrifugal centrifugal-spark-advancer style 10 driven like the case of the 1st example as stated above 
so that the variation rate of the revolving shaft 7 may be made to carry out in the direction of an 
illustration arrow head. Gap length g of the direction of an axis between the stator magnetic pole 13 and 
the rotator magnetic pole 16 is increased with the rise of the rotational speed of a wheel 9, and it 
operates so that the amount of flux linkages of an armature winding 1 2 may be decreased. 
[0055] Although a magnetic-flux accommodation means to change the gap between the stator magnetic 
pole 13 and the rotator magnetic pole 16 by making the variation rate of the revolving shaft 7 carry out 
in the direction of an axis in the direction of an axis by the centrifugal centrifugal-spark-advancer style 
10 in support of the revolving shaft 7 of the rotator 3 of a motor possible [ displacement ] is used in the 
above-mentioned example As this magnetic-flux accommodation means, like the 2nd example ( drawing 
6 ) as stated above by making the variation rate of the stator 2 carry out in the direction of an axis in 
support of the stator 2 of a motor according to the rotational speed of a motor in the condition that it 
can displace in the direction of an axis The thrust device to which it was made to change the gap 
between a stator magnetic pole and a rotator magnetic pole can also be used. 

[0056] Although the other end side of the revolving shaft which attached the rotator of a motor in the 
end side was combined with the direct wheel in each above example, you may make it combine the other 
end side of a revolving shaft with a wheel through a reduction gear device if needed. 
[0057] In each above example, although the direct current motor was a thing of three-phase-circuit 
structure which has the rotator magnetic pole of 2n (n: integer) pole, and the stator magnetic pole of 3n 
pole, also when both a rotator magnetic pole and a stator magnetic pole are the single phase structures 
of 2n pole, this invention can be applied. In this case, also let the control system for controlling the 
rotational speed of a motor be a single phase control system. 
[0058] 

[Effect of the Invention] As mentioned above, since it enabled it to adjust the amount of effective 
magnetic flux interlinked to the armature winding of a motor with a magnetic-flux accommodation means 
according to this invention, the output of a motor is maintainable in the big condition over the range 
where rotational speed is large by adjusting the amount of flux linkages of an armature winding according 
to the rotational speed of a motor. Therefore, there is an advantage which big generating torque is 
acquired by the low-speed area, and can moreover obtain the driving gear both for a motor car in which 
high-speed rotation is possible, without using an automatic gear change device or large-sized-izing a 
motor. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the structure of the 1st example of this 
invention. 

[Drawing 2] It is a diagram for explaining the relation of the rotational speed and the amount of armature 
flux linkages in the example of drawin g 1 . 

[Drawing 3] It is the circuit diagram having shown the example of a configuration of the control system 
of the motor in the example of drawing 1 . 

[Drawing 4] It is a diagram for explaining the output characteristics obtained with the motor in the 
example of drawing 1 . 

[Drawing 5] It is a diagram for explaining the transit property of the car obtained using the example of 
drawing 1 . 

[Drawing 6] It is drawing of longitudinal section showing the structure of the 2nd example of this 
invention. 

[Drawing 7] It is drawing of longitudinal section showing the structure of the 3rd example of this 
invention. 

[Drawing 8] It is the diagram having compared and shown the difference in a motor output in case the 
amounts of armature flux linkages of a motor differ. 
[Description of Notations] 

1 Direct Current Motor 

2 Stator 

3 Rotator 

7 Revolving Shaft 

9 Wheel 

10 Centrifugal Centrifugal-Spark-Advancer Style 

1 1 Stator Core 

1 2 Armature Winding 

13 Stator Magnetic Pole 

1 6 Rotator Magnetic Pole 
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5*ttyfl-ttfct,<Dfrii>fc-3-Cl**. 
51 5(*S*ni=»B£tiTB£?ani 3igS|S|i: 
»l«9-r«2 n<l<0[sltKiPHMi1 6£ff2fifcL-Cf.&, 

K«X1 7 *<HIE*I 7 S*tT. Ete^3A< 

[slfstt 7 (=SS y ft tt t, tit i\ * . 
[oo2 6] »y5i*§ia*«*fr&J6:o-ct^-t\ 

*<y^tt«B5 1 8 1 9t^*U NSStt* 

1 9 i=««**ufcii«8i=«fcy @e<*7 *3e*ut^ 
[0027] */n*— 6(*«*$*!E^t>fc:o-ci.''-c. 

^ttffl 2 0 ^ttSBOT)S***W(=!ft(t t>^fcH 

3ET-Uf*ffl2 lif«U @JE^-«l<tffl2 11:11. taC 

2 2j-j=yH3e^<Ai 1 ^ssyttif £>*i-cus. 
t;2o<oBjn«$^^^-a-fctti8-etai: fls^-e-r) i= 

[0 0 2 8] |gl1^3<8tttl<DStEfifttt*£tttil-f & 

fcto. imrP3<c^xi 7<n«.iai-H*$ttfciaG^-i4 

«fctiSffl»S2 3i:. C*t^»iyfflt;«fe3l^ 

O 1 1 <©aftt»IZ 1 2 OSIiS«-C]Ryf*t*i=:h.fc*-/U 

*^t,J5:-6 3M)HIETttIt >*2 4 t>*t 

[0 0 2 91 1**81*. 2«C07tf— /U^T'JV^S*!: 



•tC0IWirR«*nfcX'J-^2 6 tlzj: ijflMt&lvCl* 

r. @tK«i7^iateesi-A^iM*^(Biizjti(iRr«6i-3E 

[0030] **9tt, >JA2 7iK'JA0)nii:»f 
-V2 8 <tfrt>fcoT^-&. 'JA2 7C0*A«P 
(-(±n«»2 9*<H5g<**U »R»ffl5 2 9A<X^-f> 
3 0^LTH<E«I7(=K^$^T^*. C4tt=J:iJ % 

tt*tt»-ciaie»i7 t*tt 9 t*<SL>i:«*a?ti-ct> 

'JA2 7ffl«lS8flJ(DIl:lt, Pmfli2 9£lsyB 
trttffi-e(5(^*-v^ttlc»)«**i.fc3E«i:lt3 1 
tt. UA2 7<D3g«fctf-3 1 tJR»fflfl)ffiI-(*. 

o$sstyfflt?ttin-r?*-/\V*/<-3 2A<uyf+ 

[003 1] l^A/^tfilOlt, lal|Eltt7©«fi«SS 
y<D(4«lcH3t*ttt-o«ffl3 3 i:. »oli«J3 3lcjS 

murmtto a 2 7 OT4>*8»#jfii=@«iafiic3E}#* 

*VC. &<C>1ltfttmLtzk£[Z'Ol*m3 3<r)-7j<DM& 
flM£L-C@intt7 ^BI^<D^En^|S|l-Rfi*-(±«-St<D 
16113 4^:. oliffll2 9 0>fl!i;&a>ffi£$*l£LTEH£ 
«7 $H*<75*Bl*lfil<tS^<D^lRll-f*»-r€>tfte3 5 
<i:f=<fcyfltia£*VCO-&. 

[0032] &t>X/t-t-mm 1 o i=«k y ®$m 7 t*tt 

9«t<D|Hllctt«^|fii<DiE(aA<^i:*-ti-f>tT,Si:. 

*H=-#*1 2lc«£**#»«3&*0A<«<t-*-*. *tft 
9<75|al*EiSflENA<BT^(7)|5HEJSJtNL KiTCOftfflrt-e 

1 3<Dtt«*(S|<45'Otflr«i:l$(S-»-r-6tft!B (Hi (=13 
^Tx = 0<Dttffi) lz*m2tiZ>*o[z®mb7 0>U* 

<0®l£iSj*NA<l?TjecDI3|£iS*NL ^«jlT±#-r* 
EH£i$flEa)-hiK=#o-C**/<^««1 0(=*y@ls 

*ii7A<ia*<7)*Hi^isiic«{i*i±t.ti*. cjucttor 

3,tlHlK^««1 6 tcDttlSl ® L 

ri**K *«m§«i 2 0*<jm>lt^ 

<. @ejtflEA<3E(=-h*LrHr3e<»@eaflENH (=« 

Htcift* N A^M(r±* L T OlsH 7 (DH^CD^W^lSl 
Cttt* «fc 5 (=@ie«l 7 CD it 

[0 0 3 3] H2tt±EC0HCI^Bg^LfctC0-C. IB 

»|3l©fta«xt©Mflt*. *fcHH (A) 

iHlfett 7 C0ltt«^l^<7)JEa* x t ««^#« 1 2 CO«[32 

it g coste&flE (st^tiii 1 costeisac) Ntti 

^#»ro«X)K**0i:COBICI^3Rtf)^i:. H2 (B) 
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[0034] B3ttd[9K*n«i(DisiiEaft««i«i^« 
(c wn»M?^iif> * tix mm^m w *n * tit 

*i»«ll|f::»&*L*flra (7^JU^U*y^CD{iS& 

3 (DfitHI-^- 1 *<zi > h □ - ^ 3 8 \Z a* * *xr i> 
£ 0 a> ho — 7 3 8 ^P3> tf a. — £ LT 

tH^L«L^*a-fe>-9-i:<DUl*«^^:lcai^^T«i!i 

tzm^&m.'H^z 4<»tiit>m^\~&'3i^xnM&*m 
isn 2icoL^~c(7[)'T r 3- — ~d ~? o q t&tetzmfr-r 
[0035] rsim^o^iifticaibti 1 i=*«»*<3t*i 

£<D£Rfijtf 6t-£>> =3> hP-7 3 8 CKi^L&l^ 

l^cfc 5 ic-r 3.— «r -f ? t * £ 3&<tM»*lx* cfc 5 left o X 
[0 0 3 6] BBBB3 9IS?— h K7-f?B»4 03t 

0(ia> hP — ^3 8IC. *fcx-< 9f>yan 

4 i a*n« 1 afrffiommM i 2 iz-tti-misii 

**LTl**. X-f vf>if|M4 II*. K9Jlcttft$ti 
f:3Jt(DFET <«JMHl* >S/X* ) 4 2tAyf 
, J4 3t»*6tO>IIIHcltWtt«Lfc*<D-C. SFET4 
2(DV— X- KU>MI=tt**t-Ftty-r^— K4 4A<» 
It6*tri^*. #FET42(Dy-hl*y-h K^*T ? 
EB4 0f=««*4x. *fc4»(DFET<DV— X • KU 
>««»A<#«<D««*«« 1 2 0>A*ttl^l=*«**L 

[0037] ffi»lHlK3 9(*. n>hP-7 3 8A<ai^ 
T^x^ ??>4S'9i::£'3lvce- FET42 ■ 
*7tt»^*C4:lcJ:y % tntt10)i«!^«1 2lc 

«;lS<o*£££7^<fe;uyy ?:73 6<Dia«iffittizf6i: 

[0 0 3 8] H4l***Jfi«lcteLxT»6*i4lI3K«» 
MM (Dtd.— 77**tf1 0 0%<DB5fl>tb*1#1t£ 
!ftM-r^>fc^<D«^g!X% HBO)£¥lltt«ltt 1 (DEI 



S«*«*fcO>Bia)H« (02 (B) #B9) fc«u 

Ba>£¥tti±«n«i i (DiHisciiJt n tmnthmo&ti p 

&l/58± h;U^Tt(DlHI(Dl!i«**Lfc(D-Cfc* 0 
[003 9] S4lCfclxT. ««-e*Lfctt«P (0L 

> . p (01 ) . (02 ) atfp (0H ) 

2<D«3t«**0*<0L , 01 . 02 St/ 
0H (0L >01 >02 >0H ) <7)#-^fillC«fc+lfc 
«^(DS»«SlCDai*P^^L. ClJh,€>(DUJ*tt|*f4E 
fs&JgNtf^ft^tlNL . N1 , N2 RtfNH (NL < 
N1 <N2 <NH ) CD<t#|C[5l^fiStti^Pm 

[0 0 4 0] *fcH4lZj3L^r«ttt?*Lfc!aiaT (0 
L ) , T (01 ) . T (02 ) fttfT (0H ) l*Bt< 

mmMn 2<D«sat^*0*<0L . 01 , 02 *tf 

0H(O#-£<tT*fc£i§£<DmKj*l 1 CD$££ HU* T * 

fc^i^ mraMii 2(D«sttx>0ttisifiXKN 

A<NL UlT(D««t?l*-SfiS0L lc«J$a?*u *fcEH£ 
i£jgN*<NH J2l±G)««T?l*-Sfit0H (C«S^^^o 
InJtni$Jgrt<NL ^bNH ^-C<Dr B 1(D^l|£r*l4[H]$EilSN 
*<NL ->N1 -*N2 ^NH £±fl^4lCO;hT0KK*: 
S07b<0L -*0 1 02 -»0H fc*'>LTl*<*3M> 

iB^n^o tcotz&b. anon v>ftt>p\z. mm<D&* 

ItMP (0L ) CzftoTKIbU BIHUEA<NL 

NH *-C0>P H 1(7)««t?tt(5(S-ffi<Oftftai*Pmifi«a) 

fltfcHftStiSo *fcBl£*K*<NH 12Lt0>«*T?f*tt 

sap (0H ) rc»orftfcr«»ttttt«. w»ic. « 

tttt 1 <d^± h;u^ t \tm C < SI 4 T 
(0L ) , T (01), T (02 ) RXfr (0H ) (DS 

[004 1] msi*. m®J*i1 ^fa-f-(77^^ 1 

«mkfla>BBmii=j: y»6*t«»**BtBr*fc«> 

[0 0 4 2] HBI-fct^T. fifi^-CTFLfrtt^P (0L 
) Jttf P (0H ) l4S4irBS2^-e^Lfc««J^<Da3 

-SM0L &tf0H a>*«a>*xv&*n«a>u«p& 

PI**»iMllcJ:y»6*i*«B«1 ©tt»*tt-e* 
*. *fcHBi=««-e«LfcttiiLi atf L2 (4. t*i 

**i¥»*fr*Jktf ««B»lcfclf«*av 4r*frll« L 
<t (0 H ffi S ^ L * = t (7) T? & § . 

[004 3] IS5lCfctNT. ■BBBlCj:y»&tt«* 
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mmm<DmmavLT!i**vikiEftm<r>mm*vi (vih> 
vih (vi ) £<ty, »««©*jSi*-E-ti-ettv2Lat; 

©*iai^tT(iBr(i6t?fc*A<»«i*(Djfeft«ifc!i<jB< £ 

•6. 

[0 0 4 4] ZtHzXL. *SgJfi«©ffi»S«©»^lC 

[0 0 4 5] H6l±*f6W(DJB2lll(g«(D*it**Lfc 

4,<d-c. cOTSistew-eiittaEfliftaitii^ffltffiirisig 

£M9>m<D®l£i&lSt izfo CX#.it£t±ZZtlz&wm 
^#«OT*5E«3R*^IBII5-r*<fc5(cLrfcy. EM© 
#S5i:|B]«»<DffiSa5»lrl*ai <tfi C LXtb 

[0 0 4 6] IS6(=;fcl,*-C, mt&tt 7 l*>r- • 5 CD 

5 y @$eS^(c^* *u R@tE*ll7 CO— «B«5(-I* 
lal«E J f L 3A<lSy«-(te.Hrt^„ l3tB»7<Dte«6fflgicl;fc 
St* 9 CD 'J A 2 7 <D**«5(=lftlt bWcRtli 29$« 
^S1±-C^--V h4 5ICj:y*lt9j[IHEtt7l;ISL-r 

[0047] 46 f±B5rF8lttSfl*t-e. RBJt^ffitttSG 

*t(*«i»75iaiic#i;«,nttSP4 7 £KpmsB4 7<d-hs 

ffl!llc|ft(tt.tvf-7 7>i;8P4 8i:*WLT^€). Rttffl 
4 7 I** / <— 6 <D ii v 2 0 CDlSS+ifeSBKKtt- *> 
Hfc»«SPIcK«*tl.fcffl«lttS4 9IC.J: y£»S*U 
■7 5 > i^SP 4 8 1= t*S*^ 2 A<*a 1 2 2 1= <fc y U y ttlt 

ztix^z. mm+mtm** eitt>/<—6ta>Kizm 

*^|S9^<0jE(4<D^A<»S**t*ttin?a»tt»4 9 1= 

.fcyxftaFtiTo*. *j/\*-6<z>tj-./:*kw2 ocdjsk 

3B<fcH^FS5ttt3|5*t4 6<0 7^>i?«B4 8tC0lWI=l4, 
m?^>isW4 8 «-»HLTHS^ISft8P«4 6 £0* 

*En^i6i t s»<o^riRii=#»r €>tfta 5 o A<mmts hx 

[0 0 4 8] aS^f-IX#»»4 6<0te»5 1 ICltH^L 

* i-* y HS^Bif*ffl*r 4 6 zmm* ztt^izm^o 
6 1 <ntt&mn*1£&.$i±{> ztizz y . 



*-a-r> «>ai7j«-9(c e fcy«i«i*tt-c, conns 

*B£U »3e5l7J£(#te5 0<DPUE7]i:A<¥«f StWt 
*-eH5e^2<Z)tt|»^|Si(4«$Jttt$-e-S. «M«1(D 
©ts&S N t c<DI3&&«lriS CTHSf 2 J&<£t£*1i- 
*<Dmam&«1 2fl)tt35«3K*0i:©H«A< 
H2 (B) lc*Lf=H<*<t^«l-&&J;5lcT'7^3.x 

— >&tf(#te5 0<&«te£»£-f*ul;f. «»«1<©W73 
09 4 Lfc J: 5 {Z+ & z. t £. 
[0 0 4 9] ±Ea>*lt«-TJ(*, *»«<DIII£&K<Dl* 
tB«#l=«fc o-CWW$tt*r * ^iX— $r |-<fc y HJ^f- 

x^x h«*^fflr -Set ccoii^lcii. 

«»at 1 cdhs^2 t^viVkftsmt zmm^miz* y 
>«8l, m^tomftB#z^miz&v»tt-rt,z.t\z < i: 
y. @^2*tt«75iaii3*ia$i±T:iHi*E^ttai 6t 

iS^ttSl 3£<D**l»lffiS£SMfc;*-l±S. W^tf. ^ 
»*f^«Ptr<!: Lt*i©/\> PMzWUiZtitz?') 

^l. R-7-f-v-<7>tess£H£^ffittfii#4 6 (eae# 

^^5*L^l*u/•c-^«^1FLrH£^2 
*ti-5^ti:j:y. 2<7J«3SM*«^ffliai 
L -C*»l« 1 COtiJ 7J#ttS «X -S - t # 5 „ 
[0 0 5 0] &L±0>&&mmxi*. H3S«»«i: L-C. 
lsl$K^ *<HS^<73^«I £ B$E-r S T -7 5 a — $r «jfi 

«^*r-6EH£T-tu«fcyfliflKL. m^tkoo^m 
ao&wmz&vtetfLzttzmfe+M&tmfx+mmt 
zmufoizistiiiZMzmsik-rs. «*^#«cD*3sat 

#18) OT*^i:Hflllc. H3£^<»iyft(tt.nfclHie«t 

i-*(4*i±*^si- j: y mm** <oisiic«ai73 

[0051] H7[±*|§lfiC0*3SIJt«ro*it**UTt 
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sttsx^x h&«i::j:yitj£$:h-c^.5„ .37i=asi* 

-CH1 1 0)=&g|5i:[HlS?Offl^a5»lc|*El 1 l=fclt*^#4: 
[0 0 5 2] H7|ctJ^T. mS&«l1 <»@^2tt> BR 

s^-st'C" 54t. m$im& 5 3 ic#ni * Htzmm+m® 

1 2<tAMbtJort^-5)o 3 n<ia>3g*ig|5 5 siiJiT^iaii- 
^ajgPtfPire&^.fc^ici&it^Jlv =&^SSi5 5 3 roftSS 

ffl5A<@^«ES 1 3f«fo-Ct^-5. C(0a^ : T : 2l**/< 

-6<55@^is#gi5 2 i i=*ai:2 2i=«fcyisiyf>fite,*i 

[0 0 5 3] IKllfflB^SI^ ^eWC^X 1 7 
5 5 0)@^$*/D<D^ai<!:*KSl-r-5ffliJ<75SI~@^*^ 

^m*+irs7jis]ic3ssi^i*<3fe.5;2 nmomttm 

[0 0 5 4] 0$£^3I*. ISg8l^«*:yiHl$ESO:$4^ 

is] i=»m *<w« i=x* £ aiEM 7 <o-«i«i=«i y # 
[0055] ±kohjsc>j-c-i*. miatscDioitE^sroifi] 

$e$* 7 ^*4^|S)lc^i4ni^|-3[^LT. iti&tf/^* 
OlCcfcyiEltEf47 $*a^73lS)lc^i4*l±i,Ci:lc < i; 
y BS^HSti 1 3 t @$E^«Effi 1 6 i: <DfSl<»*f V <;/ 

is^lt, iaaicDm2iiiffiC(i (ie> t^c. mmm 
[0056] ia±a>#snfi«i?ii, ®iS«Sa>[s]$E^£- 



oniric crEHEttwiteffifii)^3SiSiim«l«l$^L 
[0057] m±o>#glJ£<HT?l;J\ i£3Km®rtli*2 n 

[O 0 5 8] 

imJXM&mi Kl-h<0J:-5l-. *fSWII=*tLtf. KiSSS 

fi5^si=<k ymtb^a>m^#^i=iB3£-r-5*?aias:a 
■c mm+mmcom&mj&SL&ffltiiTfz c £ 1- * y iaifE& 

m»«£*fl^bLfcy-f £ci:£:<:. •gJHSr*^:#^S§ 
th^A'fbix, LA^ig&EfE^RTfi&fcmi&mi^ffl 

[0BO«*<fBi^] 

[ei 1 ] 1 nffi«<»«it^^-r$stBfffiEir-fc 

So 

[12] mi {DmmmiztetfzmK&mt'mm^m&M 

im 3 ] 03 1 0)IISSWI-*Jlt'5®i!i^cD*i|ffli^(Dt8^l 

[14] m 1 cDH*ficiiicfci+smi!i^-c-i#e.ti.stB*^ 

[E15] ll 1 OT^Jfiffl^ffl^T^^tt-S^CO^tTtttt 

s. 

[ii 7] *siBjom3iij£«(Dfii-ig^*t-sasiffiiiir-fe 

So 

[EI8] mi6«Scom*i : f L SH3EK^aAWc?-o3«b:#<omt!l 

[?$^C7)SJiBJ] 

1 dlSKSHitt 

2 @^ 

3 SfE^ 
7 Hl$E$ft 

9 »«t 

1 o 5S<i>**/^^« 
1 1 B^Sfcto 

1 2 

1 3 ftm^mm 

1 6 HfE^ffilffi 
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[0 6] [H7] 
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[las] 



